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Carmienke et al.
1 recently reported on the results of a metaanalysis of the association between abdominal obesity and mortality. Data relating to almost 50 000 deaths among almost 700 000 individuals were utilized. The authors made a specific effort to examine the effectiveness of combining measures as ratios (both waist-to-hip ratio and waist-to-height ratio were examined). The demonstrated problems with the use of ratio measures were acknowledged and discussed.
We also recently published a review of the relationship between obesity and mortality, specifically examining the impact of including waist and hip circumference in a single model (but not as a ratio measure).
2 Each of the five mortality studies (two on total mortality, three on cardiovascular disease (CVD) mortality) included in that review clearly demonstrated that 'the full strength of the association between either waist circumference or hip circumference with morbidity and/or mortality was only apparent when both anthropometric measures were included in regression models'. Two of the studies included in that review specifically addressed the question of whether a model with separate terms for waist and hip circumferences was superior to a model including a single ratio measure, both concluding that the model with separate terms provided far greater predictive power.
3,4 Two potential explanations were provided for the particularly strong impact of including separate terms for waist and hip circumference in the same model. First, waist circumference, although generally considered to be a measure of visceral adipose tissue, is nevertheless affected by both subcutaneous and visceral adipose tissue. In contrast, hip circumference more specifically measures subcutaneous adipose tissue (albeit at a different location). Adjusting waist circumference, which incorporates both visceral and subcutaneous adipose tissue, for hip circumference, which specifically measures subcutaneous adipose tissue, is likely to allow a more precise estimation of the harmful effects of visceral adipose tissue than is possible when using a ratio measure that incorporates both.
2 The metabolically protective physiology of the gluteofemoral subcutaneous adipose tissue and increased muscle mass found in the hips may also play a role.
5
The emerging evidence on the impact of including separate terms for waist and hip circumference in all-cause and CVD mortality models should be considered in reviews of obesity and mortality, especially as it suggests that the impact of obesity on premature death may be seriously underestimated when obesity is measured singly by any of BMI, waist circumference or the waist-to-hip ratio.
